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"The Orientation of Decalin and Cyclohexane 
Molecules on Oxide and Metallic Catalyzere Dur- 
ing Dehydrogenation," Aoad A. A. Balandin, 

GQ. V. Taagulyante, fi pp 


"Dok Ak Nauk 8SSR" Yol LXIV, No 2 


Experimentally confirms that. cyclohexane met 
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surface, which might be expected on dasia of 1 
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BALANDIN,— A Age 


L. Kh. Freydlin, and 6. A. Lokhanova 


Interaction of Acid Anhydrides with Formates, II, Effect of the Nature of the 
Anhydride, page 350 


Sbornik statey pn obshchey khimif (Collection of Papers on General Chemistry), 
Vol I, Moscow-Leningrad 1953, pages 762-766 


Inst of Organic Cheaistry, Acad, Sei USSR 
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- FRBYDLIN, L.Xh,; RUDHBVA, K.G.; BaLAND I, Bede akademik, 


Investigation of the nature ef activity of a skeleton iron catalyst. Dokl, 
(MLBA 6:8) 


AN SSSB 91 no.5:1171-1174 Ag '53, 


1, Akademiya nauk SSSR (for Balandin), 2, Institut erganicheakey khimii 
(Catalysis) 


Akademii nauk SSSR (for Freydlin and Rudneva),. 
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- FREYDLIN, .Xh.; RUDNEVA, K.G.; BaLaWDIN, a.4., akadenik. 


Raduction of the metal-hydrogen composition of the active eurrace of a skele- 
ton nickel catalyst. Dokl,AN SSSR 91 N0.621349-1352 ag '53, (HLRA 6:8) 


1, Akademiya nauk SSSR (for Balandin). 2. Institut organicheskoy khinid 
Akademii nauk SSSR (for Freydlin, Budneva), 


(Heduotion, Chemical) (Catalysts) 
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_BALANDIN, A, A, 


"The Free Energy of Adsorption on De natien ¥ e 
Dokl. Akad, Neuk SSR, 93, 55-58, 1953. hydroge: ‘or a heterogeneous surface. 


The adsorption of shbstances on a heterogeneous dehydrogenation catalyst is 
discussed and eqvations are given for the free energy of adsorption on syoh a aurfaco. 
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"The Nature of activity centers of Dehydrogenation catalysts.” Dokl. Akad. 
Nauk SSER, 93, 475-8, 1953 (cf. ibid. 273) 


A tentative phys. explanation ie offered for the 2 laws of dehydrogenation catalysis, 
namely: (1) that the changes of environment of the active center of quasi-vniforn 
centers act alike on the attraction of vario 6 mols., as a result of which their 
adsorption coeffs. remain unchanged; and (2) that the catalytic overvoltage (E') 
is proportional to the adsorption overvoltage (A') with a neg. sign, or E'= nA' 
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ISAOULYANTS, 0.V.; GOLOVINA, 0.A.; BALANDIN, A.A., akademik. OS ; 
ecipmepsaninlinit elie Candatingn, 5 + 4 
Synthesis of acetaldehyde and ethyl alcohol tagged with radiocarbon cl ° 
Dokl. AN SSSR 93 no.4:659-661 D '53. (MLRA 6211) 


1, Akadeniya nauk SSSE (for Balandin). 
(Acetaldehyde) (Bthyl alcohol) (Carbon--Isotopes) 
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——USSR /Chemistry ~-Fuels 
Card 1/1 Pub. 129-8/23 
Author Blovokhotova, T. A.j Sovalova, L. I}; Kazanskiy, B. A.; Balandin, A. A. 


Title Catalytic conversion of isomeric octanes with water over a nickel and 
kieselguhr catalyst 


Periodical Vest. Mosk. un., Ser. fizikomat. i yest. nauk, 9, No 7, 65-72, Oct 1954 


Abatract Saturated hydrocarbons react with water over & nickel and kieselguhr 
catalyst forming products of gradual demethylation of the original 
hydrocarbon, The degree of conversion depends on the structure of the 
hydrocarbon. 2, 2, 4.Trimethylpentane reacts slower than the 2, 2, 3 
jeomer, Eight curves. Ten references (five USSR). 


Institution : Chair of Organic Chemistry 


Subsitted February 1, 1954 
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"Catalytic Hydropenation: I, Kinetic Equation of Hydrogenation and Lehydrorenation 
over liickel Catalyst; IJ, Catalytic Hydrogenation over Nickel and Platinum. Hy- 
drorenation by Deuterium; III, Further Tevelopment of the Theory. Hydrorination over 
Copper and Palladium; IV, Modification of the Hydroren Eurface. Selective Hydro- 
renation of Mixtures," A.A. Palandin, Acad ci, USER, Moscow 


mI Gen Chem (USSR)" Vols 15, 195, pp 608-16, 619-27, 770-P0, 781-90 


A new theory of catalytic activity is proposed, according to which hydrorenation requires 
different areas of Ni catalyst for activation of the hydrorenatinr substance and for 
activation of H. The absorption on the active points of either type occurs acconiing 
to the Langmuir isotherm. The kinétic equations deduced from these considerations 
exvlain the quantitative relations observed in hydrorenation of toluene over a Ni 
catalyst on the Alo03 carrier, This theorty is applied in the explanation of variation 
of tenperature effect with pressure, and the chanre of reaction order in catalyst 
poisonine by COs the order of reaction in the liquid phase differs fron that in the 
paseous phase. Hydrogenation by D is dievssed. The apnlication of the new concept 
denends purely on the chemical rrocess involved and on adsorption, diffusion effects 
have no irportance. Wathematical relations are Ceveloped for the equilibria between 
the paseous and adsorbed forms for the material to be hydrorenated. 


So: Y~336, 31 Varch 10h8 
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USSR/ Chemistry 
Cara 


Authors “Balandin, A. Ac, Academicdan 


Title Multiple theory and principle of minute equilibrium. The mechaniam of 
hydro- and dehydrogenation 


Periodical Dokl. AN SSSR, 97, Ed. 3., b9 - 452, July 21, 1954 


Abstract The miltiple theory and principle of minute equilibrius, wnich in hundreds 
of cases indicate the sequence of reactions of complex molecules and make 
At possible to determine the energy of bonds |etween the molecules and the 
catalyst, ara explained. The results, derived from the a-plication of the 
basic orinctnie -f the multiple theory - suc-erimposition of molecules on 
the lattice surface of the catalyst, are described. The mechanian «f hy- 
dro- and denynrogmnation is elucidated, Seventeen mferences: 1 5-USSH 
and 2-USA. Graph, drawings. 


Institution +: Acad. of Sc. USSR, the N. D. Zelinskiy Inst. of Org. Chem. and the M. 7. 
Lomonosov State University, Moscow 


Submited : May 22, 1954 
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USSR/ Chemistry - Catalysis 
Card 1/1 # Pub, 22 ~ 25/46 
Authora Balandin, A. A., Academician 


= 


Title Catalytic layers and their effect on the activation enercy 


Periodical Dok. AN SSSR 97/h, 667-670, Aug 1, 1954 


Abstract Tha effect of catalytic layers (five basic layers in interinediate 
state), on the activation onergy of a heterogeneous catalysin, is 
elucidated. The effect of catalyst atoms, which are not included 
in the active center of layer I, on the atoms of layer II is 
identical to the effect. of surface micro-roughness or nature of 
sometimes separated atoms (carriers and admixtures), Equations 
&re presented which indicate the elements conatituting the acti- 
vation energies of expinded catalysis reactions. Fifteen USSR 

1 


930-1954). Drawing. 


“peferences 


Institution +: Acad. of Sc, USSR, The N. D. Zelinskiy Inst. of Org. Chem. and 
the M. V. Lomonosov State University, Moscow 


Submitted June 1, 195% 
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CeRAhomistry - Dehydrogenation 
Gard 1/1 Pub, 22 = 23/47 
Authors t Balandin, A. A., Academician, and Klabunovakiy, E. I. 


Title Kinetics of butanol~2 dehydrogenation over nickel 


Periodical 1: Dok. AN SSSR 98/5, 763-786, Oct 11, 1954 


Abstract The kinetics of butanol-2 dehydrocenation over nickel was investigated in a 


vaporous phase of a flowing system. The rate constants were determined from 
the general kinetic equation of the catalytic mono-molecular reactions occur~ 
ring in the flow. Equations determining the relative adsorption coefficient, 
change in free energy and entropy during the adsorption on catalytically ac- 
tive centers are included. The heata of adsorption displacement were found 
to be very high and exceed the activation energy. The actual hydrogenation 
activation energy for butanol-2 is presented ina table. Eloven references: 
8-USSR; 1-English; 1-French and 1-Belgian (1925-1954). Tables; graphs. 


Iratitution : Acad. of Se. USSR, The N. D. Zelinskiy Institute of Organic Chemistry 
Submitted : July 29, 1954 
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BALANDIN, A.A. (Institute of Organic Chemistry, Academy of Sciences, 
USSH). DISKUSSIYA (Discussion). In Problemy kinetiki 4 kataliza 
(Problems of Kinetics and Catalysis), vo. 8. Izdatel'stvo 
Akademii Nauk SSSR, 1955. Section II: General Problems of the 
theory of catalysis. p. 155-156. 


. 
. 


Discussion of the classification of catalytic reactions given by 
8. Z. Roginskiy namely: 1) oxidation-- reduction reactions and 
2) proton reactions. The author considers this classification 
Ancomplete, since surface reactions may be of ionic or atomic 
nature. He proposes the following classification: 


I. Non-tonic (atomic) reactions 
II. Ionic reactions 


1. oxidation - reduction reactions 
2. acid-base (proton) reactions 


To non-ionic reactions belong: catalytic dehydrogenation and 
hydrogenation of hydrocarbons on metals and on some oxides; 
dehydrogenation of alcohols and amines; hydrogenation of alcohols, 
ketones, aldimines and ketimines; nitriles, etc. To ionic reactions 
belong: catalytic oxidation (with Oo) of hydrogen sulfide, ammonia, 
hydrocarbons. To acid-base (proton) reactions belong: hydrolysis, 


a = 
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* hydration and dehydration with acids, isomerization, cracking, and 
numerous condensation and polymerization reactions. Although there 
are specific catalysts for each type of reaction, some of the 
catalysts may be used in several reactions. 
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BALANDINA,V.A. [translater]; BOODANOVA,0.K.(translater]; VASSERBERO,V.2E., 
(translater); KIPERMAN,S.L.,[translater); BALANDIN,A.A., akadenik, 
redaktor; RUBINSH™BYN,A.M., professor, redaxvO¥? BAYEROVA,N.V., 
redaktor; OGANDZHANOVA,N.A., redaktor; IOVIRVA,N.A., tekhnicheskiy 

redaktor 


(Catalysis, catalysts for sorganic reactions; translated from the 
English) Katalis, katalisatory organicheskikh reaktsii. Perevod 
6 angliiskogo Balandinoi 4 dr. Moskva, Isd-vo inostrannoi lit-ry, 
1955. 336 p. (MERA 9:2) 
(Catalysts) 
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BALANDIN, A. A. (Institute of Organic Chemistry, Accdemy of Sciences, USSR) 

“——DISKUSSTYA poe Jy Problemy kinetik. 1 kataliza (Problems of 
Kinetics and Catalysis), vol. 8 Izdatel'stvc Akademii Nauk SSSR, 1955. 
Section IV. Nature of the active surface. p: 233-234. 


With referenoe to the paper by G. M. Zhabrove, Balandin points out that 

on many catalysts both dehydration and dehydrogenation belong to non-Lonic 
reactions, 4.a-, thay occur without formaticn of free fons. The dehydration 
of alcohols may be conducted as an jonic retction under the action of acids 


(e.g., addition of phosphoric acid to activated carbon.) In experiments 
t on addition of chloroform to 


sohol) at temperatures exceeding 
300°C (in the presence of chromic axide), the dehydration of alcohol is 
markedly increased. HCl shows a still greater effect. ne reference 
(Russian) (1954) 


with isopropyl alcohol, Balandin found tha 
alcohol (25% chloroform + 75% isopropyl a} 
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ZELINSKIY, Mikolay Daitriyevich, 1661-1953 [deceased] KAZANSKIY, B.A., 
akadeniks ee A.A. akadenik: XOCHESHKOV, K.A.; SHUYKIN, N.I.3 
KAVERZNEVA, Yo.U, doktor khimicheskikh nauk; LEVIMA, B.Ya., doktor 
khintcheakikh nauk; PLATE, A.F., doktor khimicheskikh nauk; 
BRUSINSHTEYN, A.M., doktor khimicheskikh nauk; YUR'YXY, Yu.K., doktor 
khinicheskikh nauk; KISELEVA, A.A., tekhnicheskiy rodaktor. 


[Collected works) Sobranie trudov, Moskva, Isd-vo Akademii nauk SSSR. 
Vol. 2. 1955. 743 pe (MLRA 8:11) 


1. Chlen-korrespondent AN SSSE(for Kocheshkov and Shuykin) 
(Hydrocarbons) = (Potroleun) 
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BALANDIN, AA. 
TELE EERE 
Present state ef catalysis and theoretical principles ef catalyst 
research, Isv.A¥ SSSR, Otd. khim. nauk ne.4:624-638 Jl-dg '55. 
(MLRA 9:1) 
leInetitut erganicheskey khiali imeni HW.D.Zelenskoge Akademii nauk 
SSSR. (Catalysis) 
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Card 1/1 Pub, 124 ~ 3/32 
Authors 9 Balandin, A. A,, Academician 


AN LETT RESET te RTE ATA 


Title a Problems and perspectives in the development of catalytio chanistry 


Periodical } Yest. AN SSSR 25/6, 1923, June 1955 


Abetraot 1 The advantages and great importance of cataysia and catalysts in 
modem -:rganic and ‘inorganic chemical industry are discussed. The 
role which cetlaytio chemistry will ‘aw ‘+ assume in reaiising tbe 


basic temtencias of modem cregaric ‘ectnoiogy - s@rivation of aa- 
terta.s ‘rom water, Air, Coal, .@°7 ..e@um, ami ,etro.-geser - La ax- 
c.atned, The prodlame corset cy Cte Lore mavectio n of active and 
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YRBYDLIN, L.Kh; BALANDIN, AA., akadenik; NAZAROVA W.M.; YBGOROY, Yu.P. 
RIS 


Alkylatien ef prepane and M~pentane with prepylene at high texperatures, 
under high pressures, and in presence ef aluminum exide, Dokl, AN SSSR 
105 ne.6:1270-1273 D '55. (MLRA 9:4) 


1. Institut erganicheskey khimii imeni N.D.Zelinekege Aksdenii nauk SSSR. 
(Alkylatien) (Hydrocarbens) 
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COTTRELL, T.L.; DYATKINA, M.Te. [translator]: AMA de. aie = 
redaktor; OGANDZHANOVA, H.A., redaktor; » Vole, tekhniche- 
skiy redaktor 


(the strength of chemical bonds. Translated from the English) 
Prochnost' khimicheskikh sviarei, Perevol s angliiskogo H.R. 
Diatkinoi. Fod red, A.A.Balandina. Moskva, Isd-vo inostraunoi 
lit-ry, 1956. 281 p. (MLRA 9:8) 
(Chemistry, Physical and theoretical) 
(Valence (Theoretical chemistry) 
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Card 1/1 Pub, 40 - 23/25 
Authors 3 Freydlin, L. Kh.3 Balandin, A. As} and Borunova, N. V. 


sane ge Met, Bf cor er 


Title 3 Effectiveness of catalysts prepared from nickelous oxide treated in water 
vapors under pressure 


Periodical : Izv. AN SSSR. Otd. khim. nauk 1, 128-130, Jan 1956 


Abstract 1 TR wae estadlished experimentally that by employing different aging conditions : fics 
for NiO on the carrier by treating with water vaoore it becemes possible to be 
control the activity of nickel catalysts. It was found tnat nickel catalysts 
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Institution 1 Acad. of So., USSR, Inst. of Organ. Chem. im, N. D. Zelinakly 


Submitted 1 July 20, 1955 
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, USSR/Kinetica - Combustion. Explosions. Topochemistry. Catalysis. B-9 


Referat Zhur - Khimiya, No 6, 1957, 18625 


L.Kh. Freydlin, A.A, Balandin, N.V. Borunova, A.Ye. 


Awronomov. 
Academy of Sciences of USSR. 
Mechanism of Deactivation of Nickel Catalysts by Steam 


Under Pressure. 


Izv. AN SSSR, Otd. khim. n., 1956, No 8, 913-922 


Unreduced catalysts of the composition 35% of NiO and 65% 
of Alo0,, as well as Ni-catalysts prepared from them 
after réduction were treated at. 350° with amixture of Ho 
(700 atm) and eteam (100 atm) 5 hours in 4 special high 
pressure reactor. It was found that their activity in- 
the reaction CéH¢ -++ 3H2 and in the reverse reaction de- 
creased strongly after tho treatment, especially if the 
samples had been treated thus before the reduction, In 
this case, the magnitude of the specific surface of 
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‘ USSR/Kinetics - Combustion. Explosions. Topochemistry. Catalysis.  B-9 


Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18625 


samples decreases (from 170 and 80 to 10 and 30 sq.m/g 
respectively), which the authors explain by recrystal- 
lization of nickel lower oxide, as well as of the carrier. 
The authors think that the bibliographically recorded 
deactivation of reduced Ni-catalysts (and, as it seems, 
also of Fe-catalysts) by steam during the process of 

work ie explained by the appearance of a surface film or 
a phase of NiO, which recrystallizes rapidly and the re- 
‘duction process of which is hampered and results in the 
formation of little dispersed Ni. 
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BALANDIN, A.A.; TOLSTOPYATOVA, A.A. 


Kinetic determination of bond energies as an approach to the 
theory of the selection of catalysts. Part 2. Comparison of re- 
sults with chroata [with English summary in insert}. Zhur. fis. 
Khim. 30 no.7:1636-1646 J1 'S6. (MLRA 9:11) 


1, Akadeniya nauk SSSR, Institut organicheskoy khimii imeni ¥.D. 
Zelinskogo, Moskovakiy gosudaretvennyy universitet imeni x.Y, 


Lomonosova, Moskva. 
(Chromium oxides) (Catalysts) 


